ABSTRACT ALVERSON, D. R., J. N. ALL, and C. W. KUHN. 1980. Simulated intrafield dispersal of maize chlorotic dwarf virus by Graminella nigrifrons with a rubidium marker. Phytopathology 70:734-737.
documented (4,10). Transfer of MCDV inoculum is dependent on
show a nonpreference type of resistance to G. nigrifrons. The side the dispersal of its vectors (9). However, the epiphytotic to which either hybrid was planted was randomly selected in each of relationship of vector, perennial host, and corn has not been the four replications. A 10-m-wide swath of plowed, unplanted thoroughly investigated, and the spatial and temporal ground separated each replicate. The plots were further divided displacement of inoculum from primary sources to corn has been transversely and longitudinally into eight sectors for sampling (Fig. difficult to study. 1). The transverse sector divided thejohnsongrass strip into halves, Berry et al (3) proposed a technique for marking phytophagous and one was randomly chosen for treatment with an aqueous spray insects in their natural habitat using rubidium (Rb) as a substitute of RbCl. The untreated portion was used to assess nonlateral for radioisotopes and thereby avoiding the disadvantages of movement of leafhoppers from the treated strips as opposed to marking-recapture and radio-isotope tagging methods (14). Rb is movement across rows. On 15 June standard grade RbCl was rapidly absorbed by plants from aqueous sprays and is translocated applied on selected halves of the johnsongrass strips in an aqueous throughout the plant, including new growth (8,16). We found that spray at a rate of 10.8 kg/ha (spray solution of 6 L of RbCl [18 g/ L] Rb was translocated in johnsongrass and other Gramineae and that G. nigrifrons could be effectively tagged by using this method (2) .
Pioneer 3009 JG Dekalb 1214 In the present study Rb was used to simulate virus inoculum in an area sustaining an epiphytotic of MCD. Intrafield dispersal of G. to each half strip). Alverson et al (2) showed no adverse effects on RESULTS longevity or development of G. nigrifrons exposed to this level of RbC1 on host plants, and Graham et al (5) detected 79 ± 9 ppm Rb Pretreatment analysis. Analysis of pretreatment samples from in leafhoppers from plots of grain sorghum treated with 10 kg the johnsongrass strips and surrounding corn showed a mean RbCl/ha. endogenous level of Rb in G. nigrifrons (± SE) of 0.633 ± 0.159 Pretreatment samples of the vector populations were taken with ig/ 100 leafhoppers or 12.57 ± 1.05 ,g/g of leafhoppers. However, a D-Vac vacuum insect collector from 180 m of row in each hybrid, because of the variability in size and dry weight of individual G. The corn at this time was -30 cm in height, and johnsongrass nigrifrons, particularly between sexes (15), dispersal patterns of plants in the nontilled strips were -1.5 m tall. virus inoculum and virus transmission are best presented per unit of D-Vac samples were collected from four rows (90 m of row) of vector numbers. The average weight of the black-faced leafhoppers each sector (subplot) at 4-day intervals after treatment with RbCI collected was 51.8 mg/ 100 leafhoppers. The mean endogenous level and kept frozen in the laboratory until ready for separation and of Rb was subtracted from quantities obtained posttreatment for counting. G. nigrifrons were prepared for Rb analysis as described presentation in this text. Although the Rb level in posttreatment by Shepard and Waddill (13). Briefly, oven-dried samples were samples ranged from 0.099 to 1.448 4g/ 100 G. nigrifrons, weighed, ashed for 8 hr at 600 C, dissolved in 5 ml 0.25 N HCI, and posttreatment samples falling at or below the mean endogenous analyzed by atomic absorption spectroscopy with emission analysis level were considered to have obtained no Rb from the treated at 780 nm.
source.
MCD incidence was recorded by counting plants showing
Acquisition and movement of Rb. Acquisition and movement of symptoms, and corn height was measured in whole rows at Rb (simulated MCDV inoculum) from the inoculum source by G. selected distances from the inoculum source (johnsongrass strip) in nigrifronsto rows adjacent to treated plots is shown in Fig. 2 (upper July -September. Yields (15% moisture) were determined by hand histograms). The lower inverted histograms show nonlateral harvests from these rows. A disease severity index (DSI) was movement of tagged leafhoppers. The ln (x + 1) transformation of developed that reflected the relative times of infection and disease data was used due to the exponential pattern of Rb dispersal away impact on hybrids at selected distances from the inoculum source. The severity of symptoms and degree of stunting are related to the stage of growth at which plants become infected (6,12). The DSI 200' was calculated by the equation:
Pioneer Dekaib 
Pioneer 3009. This difference was significant (P = 0.05) at the first Four days after application, the highest mean levels of Rbtwo collection dates; (P= 0.10 at the third collection). simulated inoculum were found in the composite samples from the Accumulation of Rb. The total amount of simulated inoculum in eight rows nearest the source (Fig. 2A) . The amount per 100 G.
test plots was dependent on the amount of Rb acquired (Fig. 2 ) nigrifrons was significantly higher (P < 0.05) in the DeKalb 1214 and the number of G. nigrifrons present (Fig. 3) . Based on these hybrid (10.66 ± 6.60 Mg) than in Pioneer 3009 (2.74 ± 1.69 /g). On a data, the accumulation of Rb through time is shown in Fig. 4 . This per capita basis, 84% of the Rb was found within eight rows (7.2 m) pattern is very similar to the per capita concentrations shown in of the treated source, and -80% of that amount was found on the Fig. 2 . At 4 days, the gradient of dispersal was highly pronounced; DeKalb side of the source. Significantly (P < 0.05) less Rb was the range of Rb was 0.014 ± 0.046 to 9.567 ± 4.806,4g/per sample found in rows 9-17 of either hybrid; there were approximately 13 and -4.5 times more Rb was found in DeKalb 1214 than in Pioneer and 10 times less than in rows 1-8 for DeKalb 1214 and Pioneer 3009. About 85% of the Rb was detected within the first eight rows 3009, respectively. There were no significant differences in the from the source at 4 days posttreatment, but the distribution quantity of Rb beyond the 16th row (14.3 m) for either hybrid; became more uniform with time. sample means there ranged from 0.070 ± 0.053 to 0.252 ± 0.218
Nonlateral movement. By splitting Rb treatments in the strips of Mg/ 100 G. nigrifrons.
johnsongrass, nonlateral movement also could be estimated by By 8 days posttreatment, the Rb had moved farther away from comparing Rb levels in the rows adjacent to treated and nontreated the inoculum source than at 4 days; only 40% of the Rb per 100
johnsongrass. This emigration of tagged leafhoppers is shown in leafhoppers was found in rows 1-8; 22% was detected in rows 8-16; the inverted histograms, below the log = 0 line, in Figs. 2 and 4. At 4 22% was found in rows 17-24; and 16% was detected in rows 24-32. days posttreatment, relatively little Rb was found in rows adjacent Differences between the two hybrids were not significant (Fig. 2B) .
to untreated johnsongrass. At 8 and 12 days, there was a gradual By 12 days posttreatment Rb levels were rather uniformly increase of Rb, but it was not related to distance from the distributed across the DeKalb l 2 l 4 (l.07±0.4to0.58±0.2Mg/100 johnsongrass source. The net movement of Rb away from the leafhoppers); the only sector of significant difference was in rows treated source shows similar amounts along rows 1-8 adjacent to 16-24 (0.42 ± 0.2 Mg) (Fig. 2C) . In Pioneer 3009, the reduction of the untreated strip as is found in rows 16-24 opposite treated strips Rb beyond row 8 was significantly less (P< 0.05) than in the sector (Figs. 2 and 4 ). This finding is consistent with the experimental adjacent to the inoculum source (1.91 ± 0.13 Mg! 100 leafhoppers).
design in that the distance to row 24 is approximately the same The remaining samples showed relatively equal levels of the as the length of row from the treated zone to the plot edge on the simulated inoculum (0.328 ± 0.044 to 0.498 ± 0.120 jg! 100 untreated side of rows 1-8. leafhoppers), indicating a new dispersal of at least 30 m from the When all sampling dates for Rb were considered, it was obvious source after 12 days. Considering all samples at 12 days, DeKalb that more Rb accumulated in the DeKalb plots (adjacent to 1214 had a higher level of Rb per 100 leafhoppers than did Pioneer nontreated johnsongrass) than in the Pioneer plots (Fig. 4) . 3009.
Disease factors. The overall incidence of MCD was significantly Distribution of leafhoppers. The actual dispersal of inoculum is greater in DeKalb 1214 than in Pioneer 3009 (Table 1) , and the dependent on the number and distribution of vectors relative to the disease incidence at varying distances from the primary source of primary source. G. nigrifrons numbers were not correlated with inoculum is shown in Fig. 5 . The regression model of disease their proximity to the johnsongrass inoculum source (Fig. 3) , incidence with regard to distance reflects the dispersal pattern in despite the presence of this host prior to corn emergence. However, both hybrids (R 2 = 0.35 for DeKalb 1214; R 2 = 0.141 for Pioneer 3009).
Regression coefficents for DSI vs. In Rb were 0.85 for DeKalb 
